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The structural health monitoring(SHM) process involves the observation of a system
over time using periodically sampled dynamic response measurements from an array of sen-
sors, the extraction of damage-sensitive features from these measurements, and the statistical
analysis of these features to determine the current state of system health, which can promote
running efficiency and reduce running cost of engineering structures. Due to many unique
advantages of optical fiber Bragg grating(FBG), such as high sensitivity, fast response, easy-
formed networks, and so on, it has become the most promising and representative one of the
optical passive devices. For the purpose of realizing SHM with embedded FBGs, we inves-
tigate the structure interaction between the embedded FBGs and the anisotropic materials
and complex structures, simulate the response of the embedded FBG under variational loads
including stress load and thermal load, propose the mathematical relationship between the
response of the embedded FBG and the complex loads so as to detect the strain of the matrix
correctly. The major work and conclusions of the paper are as follows:
1. Investigation on the sensing characteristics of the FBG embedded in the anisotropy
material under complex stresses or uniform temperature loads. The relation of the stress
distribution of the embedded optical fiber and the complex stress loads or thermal loads that
acts on the anisotropic material is analyzed theoretically, which is verified by finite element
analysis. The theoretical results can be used to the package technique for FBGs and the
SHM on the composite insulator.
2. Research on the sensing characteristics of the FBG embedded in the concrete struc-
tures. Combining theoretical and numerical methods, we investigate the stress state of the
FBG embedded in concrete structures. Base on material mechanics and photo-elastic ef-
fect, the conversion coefficient of the Bragg wavelength shift and the axial strain of the
FBG is modified, the birefringence effect is analyzed, the optimum burying position of the
FBG is found. Furthermore, the relation between the corrosion degree of steel bar and the
wavelength shit of FBG is given.
3. Study on structural health monitoring of composite insulator with embedded FBG.














respectively, an elastic model is built to correlate the response of the embedded FBG and
the stress state of the FRP rod, which is verified by experiment. Moreover, the distribution of
the thermal stress between the rod and end-fitting is analyzed theoretically. The relation of
the response of the embedded FBG and the uniform thermal load is established and verified
by experiment. Finally, superposing the stress and the thermal loads, we can obtain the
comprehensive response of the embedded FBG. Correspondingly, a Matlab Program was
presented to simulate the comprehensive response of embedded FBG, which provides easy
develop an smart composite insulator. The theoretical and simulated results have important
directive to determining of the setting place and the embedded manner of FBG sensor, and
evaluating the structural health of composite insulator.
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